This paper discusses students' perceptions of an asynchronous electronic discussion assignment implemented shortly after the technology had been introduced to the university. In addition to the weekly face-to-face class meetings, students in two graduate level teacher training courses were assigned to small groups for an entire semester and made weekly contributions to their group's course web discussion forum in which they discussed course content. Students were to make explicit references to course readings and postings by their group members. The instructor evaluated students' postings on a weekly basis. At the end of the course, students completed a survey assessing their satisfaction and asking for their suggestions for modification of the particular assignment type and format. For all students, the extension of course-related discussions outside the regular face-to-face class meetings offered benefits in the form of greater social interaction with other class members; for the non-native speakers among the students, the asynchronous discussions facilitated assimilation of course content, but it was not perceived as providing additional language practice. For all students, the two main issues perceived as negative related to their perceptions of forced, unnatural interaction promoted by the asynchronous discussions and lack of topic prompts, the requirement to make connections to prior postings, and the frequency of required contributions to discussions. Possible reasons for students' perceptions are explored and suggestions for further research are provided.
I. INTRODUCTION
An increasing number of university courses are adding greater flexibility to the traditional lecture format, class discussions, and typical evaluation types (mid-terms, finals, final papers) with the aid of new, technology-supported media. It is assumed, often based on sociocognitive and constructivist theories of learning, that "much learning goes on outside the formal classroom" [1] , often in collaboration with fellow students and in reflective contemplation of course material [2] . The pedagogical merits of certain computer-mediated technology as well as its suitability to extend collaborative deliberation of course materials outside the classroom are becoming more widely acknowledged [3, 4, 5] .
Computer technologies which facilitate collaboration among students as well as teachers and students have in fact received a lot of scrutiny [cf. 6, 7, 8] . Many courses make use of asynchronous technology, such as listservs, electronic mail, and discussion boards/forums [2, 9, 10, 11, 12, 13, 14] . Most use of asynchronous technology "has been instituted with little or no consideration of the impact on student learning" [15, cf. also 8] , and little research has critically examined the use of this technology within specific implementation formats. Also, research on asynchronous computer-mediated interaction has concentrated on university content courses in which the participants were native speakers of English, but relatively little research has examined use of asynchronous technology in graduate level courses attended by both native and non-native speakers of English to support students' learning. Kahmi-Stein found that participation of non-native students was enhanced in asynchronous web discussions in her comparison of computer-mediated and face-to-face learning environments [12] . Due to differences in time, asynchronous exchanges naturally proceed at a slow pace, consequently allowing for more planning and reading time. Thus, they may be particularly suitable as an extension of class discussions in academic courses in which non-native speakers of English are enrolled. These students tend to lack not only linguistic flexibility to participate in American higher education courses, but they are also not used to a critical engagement with course content as is expected particularly in graduate level classes. Asynchronous discussions have been found to promote such development of critical thinking [7, 16, 17, 18, 19, 20 ] reflected in "a higher level of scholarly discourse than is typical in many [face-to-face] classes" [14] . Joy and Garcia claim that "learning effectiveness is a function of effective pedagogical practices" and urge that research should focus on "what combination of instructional strategies and delivery media will best produce the desired learning outcome for the intended audience" [8] .
This project represents a case study of asynchronous discussions implemented in graduate level teacher training courses, in which both native and non-native students were enrolled. The goal was to bring together students from different cultures and languages and provide them with an opportunity for courserelated interaction outside the classroom through a medium that had recently been introduced to the university community. The paper discusses the implementation parameters of the project and examines students' reactions to the asynchronous interaction, focusing specifically on similarities and differences in native and non-native students' attitudes toward the discussion board component, which was used to supplement regular face-to-face class meetings. It is hoped that the experiences and insights developed in this project may provide an alternative format for instructors who have opportunities to introduce asynchronous technology into their classrooms, perhaps as a result of facilitative course management software, but also to increase an awareness of the various parameters that affect the feasibility and success of such technology-supported activities.
II. REVIEW OF LITERATURE
To date, numerous studies have reported on applications of computer technology in higher education to support the teaching-learning process. Research on the use of asynchronous technologies in general has found that they enhance learning for students in that they provide structured opportunities for students to engage with course material [3, 21, 22, 23, 24, 25, 26, 27, 28] . Longitudinal asynchronous interaction among students has been found to be preferable to "one-shot [synchronous] CMC groups" [27] in that it allows participants to develop a better affective climate in which learning can occur. Similarly, "asynchronicity changes the dynamics of relationships" [29] as participants have more time to reflect on and produce their contributions. Benefits of asynchronous discussions also include opportunities to think about course content and to address a diverse set of topics in more depth than can be done in class or in a synchronous environment, thus allowing students to conceptualize a topic from multiple viewpoints and to contribute to each other's understanding [16, 28, 30, 31, 32] . Learners actively construct their own learning by engaging themselves and others in reflective explorations of ideas, drawing conclusions based on their explorations and synthesizing those conclusions with previous knowledge in what is most often a non-linear process [32] . In this process of learning, students are engaged in more inductive, problem solving activities as opposed to deductive, analytic teacher-based exercises and lectures [33] , and instructors may prompt students' engagement by providing open-ended questions and problems that require discussion and collaborative work to answer/solve [34] .
Computer-mediated technology also provides tools that are useful in promoting collaborative learning activities [1, 7, 35, 36] that can "mediate communication between learners" [37] . Traditional classroom interaction places the teacher at the center of all activities as transmitter of knowledge and orchestrator of student interaction. Even if students engage in collaborative small group tasks, the teacher is usually around and monitors students' progress while providing input on how to solve a particular task-a condition which may hinder "reflection and facilitative interaction" [13] . Asynchronous discussions allow students, in groups, to collaborate with each other in an exchange of opinions, experiences, and interpretations of course content [37, 38] . This enables them to become "problem-solvers rather than just memorizers of facts" [10] . Through exposure to group members' perspectives and through joint evaluation of topics, students can arrive at a more complete understanding of course content than they might through teacher presentations and delivery only [3, 20, 39] . Bannon points out that such computermediated collaboration "allows for the cross-fertilisation of ideas, [and] for the fostering of multidisciplinary perspectives on related problems" [1] . In a review of numerous studies on collaborative learning, Johnson and Johnson [30] concluded that collaborative tasks lead to greater student satisfaction with learning processes and outcomes. As a result, principles of cooperation and collaboration may be effectively realized in such technology-supported interaction among students [22, 35] .
In addition, research indicates that asynchronous discussions have been evaluated positively by nonnative students, who cite social interaction as a major benefit of discussion board postings [28] . Asynchronous technology is also a useful medium for promoting development of English language skills for non-native speaking students [13] and for increasing participation among this group of students [12] . Non-native students often do not participate much in face-to-face class situations because they lack linguistic flexibility to make contributions quickly, but also because they are not used to the more active role that students in an American education environment are expected to play [33] . Research, such as that by Kahmi-Stein [12] is promising as it indicates that asynchronous discussions may be a medium for nonnative students to overcome their linguistic limitations and to develop critical thinking abilities they are not used to expressing.
However, some studies have also concluded that having students discuss course issues after class through an asynchronous medium is not sufficient for increasing their critical thinking skills and for influencing classroom group dynamics, perhaps due to infrequency of and time lags between postings that an asynchronous medium entails [23, 40] . MacKinlay argues that the success of asynchronous technology in education depends on how the technology is integrated into the curriculum and the course work. She reasons, "if there is no learning framework in place then learner uncertainty may affect participation and motivation levels" [25] . Similarly, other researchers [16, 41] caution that such technology needs to be integrated carefully with other learning activities, and that instructors need to provide structure to the electronic discussion activity, particularly when electronic discussions are new to students and used in addition to other classroom activities. Chong, while identifying a number of advantages of electronic conferencing technology for students, including promotion of active, reflective engagement with course materials, and social relationships [cf. also 16], also points out that electronic discussions can be seen by students as burdensome busywork and can fail to prompt meaningful communication [4] . Similarly, Stepp-Greany [42] found that the university students she surveyed had more neutral than positive attitudes toward discussion board activities, and slightly more than half her students indicated that they would prefer a traditional, non-technology supported class.
Scarce's study also provides a candid account of the implementation of longitudinal asynchronous electronic discussion groups with native speakers, from the point of view of the instructor as well as the students [18] . While he acknowledges the benefits of students' collaboration particularly in terms of developing critical thinking skills, he also discusses potential areas in which such technology-supported activities can be improved. He suggests that reading of previous group members messages can be assured by requiring students to respond to other members' messages and making part of the students' grade on the assignment contingent upon explicit responses [14] [43] . Scarce also recommends that students be encouraged to post more than once a week in order to make the interaction less "a series of essays" and more "discussion-like" [18] .
Many studies, as pointed out above, have reported on positive effects of asynchronous discussions, but they have largely adopted the perspective of the course instructor, who evaluates the quality of students' contributions to electronic discussions. Fewer studies have focused on the perspective of the students, and even fewer have explicitly compared native and non-native students' attitudes to asynchronous discussions. Studies need to examine if claims that asynchronous discussions "[allow] everyone to be heard" [43] , that social relationships are built, and that course material is better understood and more critically received if courses have asynchronous discussion components, are as valid for non-native students enrolled in American university courses as they are for native speakers, and if students' perceptions mirror those of their instructors. Thus, this study builds on those by Kahmi-Stein [12] , Chong [4] and Stepp-Greany [41] as it seeks to examine how a particular format of regular asynchronous information exchange among students can influence intercultural attitudes as well as learning of course material among native and non-native students enrolled in the same class [cf. also 45].
III. DESIGN AND IMPLEMENTATION OF DISCUSSION BOARD ASSIGNMENT
This project was conducted as a case study following the introduction of BlackBoard course management software at a large university and encouragement from the administration to faculty to "put all courses on the web." Little concrete support was provided to faculty, least of which related to how BlackBoard's discussion board feature could best be integrated as an additional, online component into the various courses offered in each department. In the present study, asynchronous discussions were added as a new, and additional, component to two graduate level teacher training classes, which met face-to-face once a week for two and a half hours of regular class time.
An assignment was designed that required students to make regular contributions to the course web site discussion board supported by BlackBoard. The following goals guided the design of the assignment in the present study: fostering collaboration and thus enhancing understanding of course material; contributing to a critical understanding of course material achieved individually as well as collectively; providing a forum where mutual support and social cohesion could develop; and giving non-native speakers in the class an opportunity to use language and participate outside of class. Thus, it was hoped that electronic discussions would be able to "empower the students and to encourage them to take on the role of critic and inquirer" [18] .
At the beginning of the semester, students (22% non-native speakers from largely Asian backgrounds) in two TESOL teacher training courses (Methodology and Second Language Acquisition-SLA) were randomly assigned to groups of 3 or 4 students by the course instructor, who taught both courses [22, 46, 47] . This was considered an adequate group size as the groups would be "small enough to avoid free riding while maintaining sufficient numbers to ensure a critical mass for active discussion" [46] . In addition, the small group size would not lead to a message build-up as is typical of discussion board forums in which postings are open to all class members and accumulating messages add to the weekly reading workload of students [47] .
In the Methodology class, 17 students were assigned to five groups (3 groups of 3 students, and 2 groups of 4 students). Two of the groups (one group of three and one group of four) contained only non-native speakers; the other three groups contained only native speakers. In the SLA class, 19 students were assigned to six groups (4 groups of 3 students, 2 groups of 4 students). One student in a group of three had to drop the course after nearly half the semester, so the remaining two students continued their discussions as a pair for the remainder of the semester. This class had only one non-native speaker, who was part of a group of three. One methodological limitation is, of course, that there was no control over which students were enrolled in which courses, and also how many non-native speakers were enrolled during the time of the study [cf. 40] . Also, while 36 students in two classes may be a relatively small sample, it is similar to the sample size in other studies on asynchronous interaction [cf. 48, and 22, whose studies included 23 and 24 students, respectively] and allows for qualitative analysis [46, 49] .
Throughout the semester, the groups remained unchanged, and within their groups, students were required to make weekly contributions to their group's discussion board forum (set up for them by the instructor through BlackBoard) throughout the duration of the courses (one semester) [cf. 22] . It was expected that since students met face-to face only once a week and were not likely to see each other in between classes due to different work and study schedules, they would welcome a forum which allowed them to interact outside the classroom. Unlike other discussion board forums, where students make sporadic postings to be read by all other participants in the course, the goal of the particular arrangement in the present study was to give students an opportunity to engage more deeply with course material and to develop closer ties with group members by learning more about each other in more frequent contributions [cf. 18] . It was expected that a group that stayed together to develop and discuss topics over an extended length of time would have a better opportunity to deepen their understanding of given topics and develop social relationships [cf. 16, 47] . It is more difficult to develop such a sense of community and understanding of course content if postings are sporadic, on varying topics, and made by numerous different students in the class [50, 51] .
The assignment required students' postings to their group discussion forum to meet specific requirements as described in a set of guidelines and an evaluation form which were distributed to students at the beginning of the semester (see Appendix A). MacKinlay suggests "having 'rules of engagement' [sic.] help to set the scene for online learners especially if this is their first experience of online learning" [25, cf. also 14], as was the case with half the learners in the present study -the other students had used BlackBoard's discussion board feature in the previous semester in another class to respond to prompts provided by that instructor. Students were given rules as to "the minimum number of emails to be sent during one week and/or what constitutes an acceptable [contribution]" [25] . Graham, Scarborough, and Goodwin similarly advise that "guidelines and expectations for participation" as well as "individual and group responsibilities need to be clearly stated" [46] .
The requirements for the assignment in the present study were the following: (1) students had to post to the web board within their group at least once a week (but could post more frequently if they so desired), so lurking and non-contribution would not be an issue [cf. 22, 46, 48] ; (2) the messages needed to address course related matters, but the specific topics could be selected by the students and their groups -this would prevent the high amount of "unproductive social interaction" found in asynchronous discussion [22] ; (3) the messages needed to discuss and reflect critically on course content; and (4) students had to respond explicitly to previous contributions by other students in their group [cf. 14, 44, 52] for similar requirements). In this way, it was expected that topics would be discussed in more depth as each subsequent posting would have to build on the previous ones both linguistically and semantically instead of putting forth an independent agenda and topic [43] . In addition, this requirement was expected to counter the effects of random postings, which tend to encourage less collaboration [46] . These electronic group discussions were sustained over 12 consecutive weeks in one semester. The rationale for the assignment as well as posting procedures through the course management software were explained orally in class and a back-up procedure of using regular email for sending messages to group members was discussed at the outset of the courses [cf. 22].
The instructor for both courses was the same. Each week, the instructor evaluated each student's message based on the above criteria; thus, students received weekly feedback on their discussion board contributions [14, 53] . For the non-native speaker students in the courses, grammatical accuracy was not considered in the evaluation. The criteria were discussed with students during the first week of the semester.
After the instructor had randomly assigned students to groups, students were encouraged to make their postings. It was left up to the students to determine who would begin the weekly thread as well as which topic the group wanted to discuss. In order to minimize the effects of instructor interference and presence [53] , and in an effort to foreground the students' role in the discussions, the instructor neither assigned turns for postings, nor made postings to any group's ongoing discussion [cf. in contrast 14, 52] . Over the course of each week in the semester, the instructor kept track of the messages posted to each group forum. The messages were printed out in the order in which they were posted in order to capture the chronological sequence of these ongoing exchanges and to be able to check for connections to previous messages. At the end of each weekly cycle, each group's messages were read and evaluated by the instructor, and an evaluation form was given to each student during the next class session. Typically, the instructor would include brief comments on the content of students' contributions or remind students to follow the guidelines by reflecting critically or referring to their group members' previous messagesthese tended to be the most frequent "deviations" from the assignment requirements.
At the end of the semester, students completed an anonymous survey (see Appendix B) targeting their perceptions of the social and academic benefits of the assignment through Likert-type items; that is students were asked to rate whether or not and to what degree they felt the discussion board activity allowed them to build relationships with their classmates, deepen their understanding of course content, and enhance their writing skills. The survey also posed open-ended questions asking students to comment on constraints and weaknesses of the task, technical problems, students' experience with similar assignments, as well as providing suggestions for modifying the assignment [cf. 14, 22, 48, 54] for use of similar surveys). The survey was completed during the last face-to-face class meeting; thus all students' survey responses could be tabulated. One limitation of course is that the surveys were self-reported, and not all students may have responded truthfully. In addition, a very small number of students did not respond to all survey questions. This was counteracted by not requiring students to reveal their identities other than whether or not they were native or non-native speakers of English. Factors that may have influenced student perceptions of the discussion board task, such as students' performance on other course tasks, expected course grade, and personality type, were not considered. For each item on the survey, students' responses were averaged for native and non-native students to determine if their attitudes varied for this comparatively new course activity. Tabulated and averaged survey results are referred to throughout the discussion below, and student comments and responses to the open-ended questions are added for illustration when appropriate.
IV. RESULTS OF STUDENT SURVEY
Overall, the outcome of the relatively novel discussion board activity was perceived with mixed reactions by students in both the Methodology and the SLA classes. While students responded positively to perceived social and academic benefits of engaging in electronic discussion groups, they had more critical attitudes toward specific parameters of the assignment. Some differences between native and non-native students were noted.
A. Students' Perceptions of Social Benefits of Discussion Groups
Social benefits were uniformly perceived by all groups in both classes [cf. 16, 18, 47] , and especially by the non-native students [cf. 12], as the averages of the tabulated results shown in Table 1 indicate.
Comments from both native and non-native students confirmed that the assignment helped build social relationships with their fellow group members and increase multi-cultural awareness [cf. 10]. The averages for native speakers indicate that they ranked the experience as slightly less positive than the nonnative speakers, but this is likely because most of the groups in both classes consisted of native speakers only, thus preventing much multicultural exposure. However, students generally indicated that they enjoyed learning more about their classmates and their experiences and found that the greatest benefit of the discussions was "sharing ideas," "seeing [a] variety of experiences," and "getting to know other students". Students also felt that the discussion groups provided a locus of mutual support [cf. 10, 47] ; by realizing that group members encountered similar learning or teaching experiences, students gained a new perspective on their own learning experience, which they may not otherwise have realized. In general, students found that the discussions offered them useful information and substantive advice, also observed by other researchers [14, 54] . Student comments, such as "getting other [classmates'] advice on a problem" and "getting advice from [my] classmates", illustrate this observation.
The assignment in this study also asked for students to remain in fixed groups throughout the semester. This was unlike other arrangements in the two classes, which typically assigned students to different groups in face-to-face class meetings with fair regularity. Thus, when group tasks were conducted in the classroom, students were usually assigned to different groups in each class session to collaborate on a task that would span the duration of one class only. However, unlike during their actual classroom time, students stayed in the same discussion board group for 12 weeks [cf. 18]. While students acknowledged the social benefits of such a long-term arrangement, the non-native students found the need to stay in unchanging groups less preferable (see Table 2 ), as one student's survey comment exemplifies: "Because I was [in a] group with non-native classmates. I'd like to be in a group of native speakers. I'd like to learn native writing style." Korenman and Wyatt point out that a group's "cohesiveness is fostered partly by the extent to which members know and like each other as individuals" [55] , and group dynamics can also be influenced by students' age [54] . Thus, while in this study poor group dynamics did not affect each group's level of satisfaction with the web discussion assignment, the restricted opportunity to learn from native speakers was the most common concern for the non-native students in the Methodology class. As Table 2 shows, the non-native student in the SLA class, who was in a group with two native speakers, felt quite positive about remaining in the assigned group for the duration of the semester. This should be considered by instructors when assigning groups. 
B. Students' Perceptions of Academic Benefits of Discussion Groups
Collegial support appeared to provide an affective benefit for students by assuring them that they were not alone in not holding a clear understanding of course content [47] . Collegial support also provided a pedagogical benefit by identifying for students new strategies which they could use to gain an understanding of course content and by compelling students to keep up with course readings to be prepared for the group discussion. Both native and non-native students found that the asynchronous web discussions helped them understand course materials such as lectures, readings, and assignments [cf. 46] (see Table 3 ), and this was perceived as a slightly greater benefit by the non-native students. The groups provided an unthreatening forum in which non-native students could explore issues at their own pace, examine topics from various angles until they felt they had reached an understanding of material not presented in their native language [cf. 37]. Students pointed out that the asynchronous discussions within their groups helped them understand the class readings on a deeper level and provided clarification of various course-related issues. Student comments, such as "[I liked the] critical reflection on the readings" and "I could understand course readings on a deeper level", illustrate this [cf. 2, 3] . Typical in-class discussions often do not allow for topics to be discussed extensively since course syllabi tend to move from topic to topic in order to keep up with curricular goals, and this presents particular problems for nonnative speakers; in contrast, students were under no such pressure in their groups [cf. 20]. In addition, students welcomed the opportunity to explore ideas that received little or no attention in class (see Table 3 ). This may be most relevant for the non-native speakers as they were often hesitant in contributing actively in a face-to-face classroom environment dominated by native English speakers [56] ; and this was particularly obvious for the only non-native student in the SLA class, who was very quiet in face-to-face class meetings and group tasks, but made lengthy contributions (400+ words) to her group. Drake, Yuthas, and Dillard suggest that electronic discussions provide a forum for students hesitant to participate in the classroom in that students can "take more airtime than would be available in traditional [classroom] setting" [57] and thus bring up issues that are relevant to them, a finding echoed by students in a study by Wegerif [47] .
Prior research had noted that regular discussion board postings can also help non-native students improve their writing skills in English [cf. 13]. However, students in the present study did not feel that their discussion board contributions contributed significantly to the development and improvement of these skills (see Table 3 ). While this is not surprising for native speakers, it is surprising for the non-native students, and echoes a similar finding by Stepp-Greany [42] . This indicates that students' primary focus in their discussion groups was on conveying meaning and content rather than on finessing syntactic constructions [58] . It is likely though that students' use of English improved over the course of the semester as a result of making regular postings. The joint development of ideas and arguments, the ongoing negotiation of meaning among group members may in fact have contributed to their development of academic language conventions as well as to the development of English for the non-native speakers in the classes [12, 13] , but this would need to be investigated in a separate study.
C. Students' Perceptions of Parameters of Discussion Board Postings
While the students in the two classes agreed on the perceived advantages of the electronic discussion assignment for fostering positive relationships with their group members and enhancing understanding of course material, they did not embrace all aspects of the assignment. However, unlike in other studies of online student interactions where students felt their interactions were hampered by the lack of non-verbal clues typical of face-to-face interactions [for example , 22] , students in the present study found themselves especially constrained by the requirement to respond to and build on previous group members' postings (see Table 4 ). Students' survey responses, especially those from the non-native students in the Methodology class, indicate that their motivation to add a new point to the ongoing exchange was hampered by the condition to forge an explicit link to a previous message. While it may be assumed that forging linguistic and semantic links to previous messages represents a challenge for non-native students who have to do this in a second language, the actual reason appeared to have little to do with lack of linguistic ability. For example, as one non-native student complained, "Should the discussion always be relevant to the previous one? I had a lot of topics that I wanted to talk [about]". Even though it was expected that the requirement to establish connections with previous messages would contribute positively to the dialogic and conversational nature of the electronic discussions [cf. 13, 43] , students perceived this as contributing to an artificiality of their exchanges with each other. Comments from native speakers, such as "not a real discussion", "restrictive", and "unnatural/inauthentic" illustrate this perception among the students, and the requirement to react to and expand on an existing topic may have stifled their enthusiasm to initiate a new topic or raise another point.
According to students' survey responses, the requirement for postings to include reflective thought was clear to them, as Table 4 indicates. However, even though the course instructor explained the expectations for reflective commentary, many students' postings -from native as well as non-native students -did not go beyond a retelling of course material in their own words and did not include the kind of reflection that showed critical evaluation and synthesis of information (a detailed discussion of students' postings is, h0wever, beyond the scope of this paper). This same lack of critical commentary in electronic discussions has also been observed by some other researchers [4] [23]. It is possible that students became too preoccupied with linking their postings to prior contributions, thus paying more attention to surface features, but it is also possible that a lack of "challenge and explain cycles" [22] considered a necessary ingredient in promoting critical reflection [54] curbed more reflective thought. It might also have been useful for the instructor to share sample postings with students that showed how students could add a more reflective dimension to their messages [4] without hurting their group members' feelings. Although students indicated when the assignment was introduced and indicated on the relevant survey question that the requirement to include reflective commentary was clear to them, some comments to the open-ended survey questions show that it in fact was not. Both native and non-native students responded: "What is reflective," "[What is the] meaning of 'critical,'" and suggested that "more clarity on reflective comments" was needed. Thus, although students were given weekly feedback by the instructor, who would comment in writing on this aspect of the students' postings, students may have benefited from greater teacher presence during their group interactions [53] and from modeling sample postings, which could have aided them in including critical commentary in their postings [59] .
In their survey responses, students also addressed the issue of the heavy extra workload -a "time burden" -not experienced through having to read through their group members' postings [cf. 47], but experienced through the addition of the weekly discussion board posting requirement. Similar findings are reported by other researchers as well [42, 46] . None of the students felt that they had not posted enough throughout the semester, but native and non-native students were evenly divided with respect to deciding whether once-a-week postings were enough or too many, as the numerical results indicate (Table 5 ). Students' suggestions for improvements of the discussion board task show that they would have preferred more freedom in being able to select themselves when they wanted to contribute to their groups and in general suggested fewer postings per semester. This was perhaps because they "needed to balance [their] many [other] commitments" [46] , as all students did have full-time or part-time work commitments. All students responded.
* There was only one non-native student in SLA.
Both native and non-native students also would have preferred assigned prompts to stimulate their web postings, as their responses to suggestions for modifying the discussion board task indicated. This would remove the burden of imposing a topic on the other group members, who may not be interested in a topic chosen by their classmate and also make the discussion less "unfocused" and "more structure[d]". Thus, even though it had been assumed that allowing students to select appropriate course-related discussion topics on their own would be perceived as a benefit to the assignment in allowing students to take on more responsibility for their own learning and increase motivation [32] , the students in the two courses would have preferred more topic guidance, an observation also made by Beaudin [59] . Perhaps the newness of electronic postings to many students, as well as some students' comparison of the format in the present study to a teacher-initiated discussion format in the previous semester when BlackBoard was introduced at the university, may explain the students' preferences (see Table 6 ) [cf. 60]). As one nonnative student in the Methodology class commented: "Do this similar to [the] class last year." Note that 2 students did not provide responses.
Note that 1 student did not provide response.
The explicit weekly evaluation of students' postings by the instructor impacted the attitudes of most students in the two courses (see Table 7 ). Native speakers indicated that they became more concerned with "form and correct response" rather than "original thought". One native speaker in fact commented on having "used big words and confusing yet intellectual sentences" hoping to meet the criteria. Native speaker students also felt that the analytic criteria (see Appendix A) themselves were vague ("more detailed criterion"), thus dispelling the notion that rubrics always provide "unambiguous expectations" [2] . The native speakers felt that assessment was "arbitrary" and "picky" and would have preferred more constructive than evaluative feedback [14] and assessment on a "done/not done" basis, with the postings being entirely "optional". However, it is doubtful whether students would make any postings in the first place under such a format, and whether the postings would in fact be geared toward a learning purpose unless in fact they are structured and clearly integrated into other course components [4] [25] [41] . Interestingly, while the non-native students acknowledged that the teacher evaluation "made [them] sometimes less frank" and made them "nervous about writing itself", they -unlike the native speakerssaid they felt motivated by a good evaluation and did not make any comments about arbitrariness and pickiness of the instructor's assessment. This likely has cultural reasons; especially in Asian cultures, as was the background of most non-native students, in which students do not question teachers' assessment of their work. Note that 1 student did not provide response.
When incorporating technology into their classes, instructors have to be aware that the technology is not infallible. Access to computer networks may break down, or the course web site is inaccessible due to upgrades or maintenance of the course management software, and instructors need to supply students with a back-up plan for such eventualities. Failure of technology to work as planned can affect students' perception of the usefulness of the task supported by the technology. As Table 8 shows, almost half the students in the present study said they experienced technological problems, but none of the students commented on this aspect as producing frustration or dissatisfaction. This is possibly because students indicated that their problems occurred only initially during the semester because they needed to become familiar with logging onto the BlackBoard system and access their particular groups' forum. Thus, once the process was a familiar one, students experienced no problems. When they could not log on to BlackBoard due to system maintenance or program failure, students could resort to the back-up procedures explained at the beginning of the semester. As a result then, students' negative perceptions of the discussion board task had little to do with technological problems but far more with the parameters of the task itself. Note that 1 student did not provide response.
V. DISCUSSION
The use of collaborative computer technology-as well as any technology-needs to be employed deliberately to support students' learning, not simply because the technology is available. Too often technology is incorporated in classrooms with the vague rationale that technology will capture the attention of students and the expectation that subsequent positive affective effect itself will engage students in ways conducive to effective learning. However, the lure of new technology eventually wears thin and students may be left with more knowledge about the technology than about the substantive matters which were the actual focus of the course. Problematic in the present study was that university faculty were made aware of the ability of the course management software to extend out-of-class learning to a new medium but were not given sufficient support in determining how to integrate asynchronous discussions with their regularly meeting classes, especially when these classes have native and non-native participants. Therefore, it was critical that students provided feedback on their perceptions of the parameters of this discussion board task implemented that semester at the end of the school term.
Several aspects of the discussion board task were assessed generally positively by all students, namely social as well as academic benefits. The asynchronous nature of web board postings allowed the students to take time for deliberate reflection on the messages they were reading as well as posting without the pressures of synchronous interaction -either on-line or in the classroom [13, 16, 20, 29, 44, 52, 61, 62] . Thus, students could take the time to draft and revise their messages before submitting them to the group, which may have appealed particularly to those students with more reflective learning styles [10] , those students who did not possess strong debating skills or outgoing personalities [47, 57] , and those students who were not articulate in English [2] , namely the non-native students in the two classes. The additional planning time as well as the encouragement to focus on content and ideas encouraged these students to take risks and bring up points related to course materials but not discussed in class, thus extending the application of relevant ideas to course content, as students noticed.
While classroom discussions tended to promote the participation of the more outgoing, vocal students (largely the native speakers), the electronic discussion groups provided an alternative forum in which all students could participate and contribute to the ongoing thread of topics [cf. 20] . While it was easier for non-native and less vocal students to remain silent in the physical classroom, the small size of the discussion groups as well as the parameters of the assignment in this study provided few reasons for students not to participate. Students felt more comfortable participating more fully in electronic discussions with a small but increasingly more familiar group of students [1, 2, 12] .
Chong [4] as well as Wegerif [47] discuss the development of online student communities as an advantage of discussion board collaborations. There is evidence that students in this study created their own online communities as well. Not only did they enjoy learning about each other, but over the course of the semester, each group also developed its own norms for interaction patterns, such the order of postings, length of postings, and how topics were related to readings and class discussions [cf. 55]. Since the instructor had not specified who would start a weekly posting cycle, how long postings should be, or what topic the group was to discuss, students had to develop their own mechanisms to address these aspects. During each weekly cycle, group members, especially native speakers, tended to linger in cyberspace waiting for someone to start the thread. This then led to last minute postings by all members, and thus made linking to the previous message by a group member more difficult as postings occurred nearly simultaneously. Non-native students appeared more conscientious in that a new posting cycle was started almost immediately after a face-to-face class meeting. Apparently, flexible time management skills often seen supported in asynchronous discussions [49] did not develop for all students in this study, especially not the native speakers, and reasons for why students delay postings should be examined in the future.
In the native speaker groups, it tended to be the same person who would initiate a weekly thread, followed in the same order each week by the other group members. Posting order in the groups with non-native students varied. Native speakers resourcefully worked out these technicalities within the electronic discussion itself while non-native students made efforts to arrange a posting sequence in class. If group members appeared not to keep up with their posting requirement, the native speakers did apparently not find this bothersome, unlike in a study conducted by Rossman [14] . Interestingly however, in the present study it was the non-native students who tended to complain to the instructor about group members who had not made postings by a certain date or in the expected order instead of solving the perceived problem within their group, online or offline. The high face threat of complaining to class members no doubt played a role in its avoidance.
Interestingly, the length of the postings within each group was in general fairly uniform, between 300 and 400 words, suggesting that students also developed an implicit standard as to what was considered an acceptable, sufficiently long posting as not one group addressed this issue explicitly in its electronic discussions. It was apparent that over time each group established its own rules as to the sequence and length of their postings. In one group in the Methodology class, one student consistently made postings exceeding 1,000 words, and it did not take long before the other two group members matched this length. In the SLA class, one group's postings did not exceed 300 words. Several students, notably native speakers, also noted in conversations with the instructor that they felt they needed to produce a high quality posting as they did not want their own contributions to be considered inferior to the group. Similar peer pressure toward higher quality postings have also been noted by other researchers [63] [64]. These aspects deserve greater scrutiny in a future study.
While the electronic discussions were generally useful in promoting social and academic benefits, several findings raise concerns about the use of the assignment in the current format.
The electronic discussions provided the students with a real audience and a realistic writing purpose; in other words, they required students to write for their peers, not only for the instructor. Therefore, in their groups, students had to do more than demonstrate knowledge; they also had to agree and disagree in unabrasive ways in a relatively public forum. It is the resolution of such areas of agreement and disagreement that "results in higher forms of reasoning" because "cognitive development requires that individuals encounter others who contradict their own intuitively derived ideas" [54] . However, disagreement in a public forum is difficult; Curtis and Lawson noted "absence of challenges to the input of others" in their study of asynchronous exchanges, which they attribute to lack of sufficient acquaintance among their students [22] . Similarly, the students in the present study avoided open "challenge and explain cycles" [22] , as the following comment from a native speaker illustrates: "Sometimes I couldn't stand someone's opinion, but I couldn't complain or give opponent opinion because I had to stay in that group". A similar opinion is offered by a student in Wegerif's study: "it would seem rude to criticize [a group member's contribution] without commenting on it fully, and … that would often take too long" [47] . Also, non-native speakers, particularly students from Asian countries, consider it far less appropriate to challenge and criticize ideas, and in addition, they may not know how to express disagreement appropriately in English. Electronic discussions could potentially provide an interesting preparation for the type of hedging often associated with academic writing if students in fact engage in it [cf. 14], but the visibility and permanence of postings as well as unfamiliarity among students who see each other only once a week during class time appear to present an obstacle to be overcome.
Students' neglect of making overt links to group members' messages may ironically have contributed to the "cumulative [rather than collaborative and interactive] style of knowledge construction" [47] that the students criticized in their survey responses. Thus, while in theory the ongoing linkage of a topic may provide a more in-depth discussion and look more like collaborative group learning by providing differing points of view [43] , the requirement to provide such linkages in the form of first old, then new, information may run counter to what happens in authentic discussions. Whether or not one participant's point is picked up by a subsequent participant depends on how important a topic is to all participants [22] , how much background knowledge participants have on the topic, and what new points they wish to raise. Moreover, for the non-native speakers in the courses, "poor control of discourse coherence" and "[in]ability to motivate [group members] to take part in the discussion [topic]" [13] may also account for the students' resistance to establishing topical connections.
Bannon points out that it may be difficult for students to achieve collaboration if they do not clearly perceive the goal of the activity [1, cf. also 18] -namely to help them deepen their perspectives on course content and foster learning. Similarly, Collins and Berge caution that computer-based student collaboration "may be perceived as an 'exercise' with high frustration levels unless students realize that the content of the discussions is a relevant part of the course" [10] . Students' survey responses indicate that the newness of the task may have been more confusing than motivating, and the instructor should have taken more time to inform students about the goals of the groups and postings and should perhaps have done so throughout the semester. Survey comments indeed indicate that students perceived the electronic discussions as "disconnected from everything else", failed to see the connection between the discussions and their own teaching and learning realities, and thus questioned "why it was supposed to be useful". Thus, instructors need to make an effort to clearly explain the rationale for the assignment at the outset of the semester [cf. 46] and to link issues brought up in the students' electronic discussions with issues brought up in face-to-face class meetings [cf. 59] -through instructor-posted weekly summaries of discussion points [cf. 14] or discussion of posting comments during class time. The instructor in the two courses did not address points students had initiated in the electronic discussions sufficiently in class, at least not from the students' perspective, as the student comments indicate.
Also, the absence of a specific task provided by the teacher may have lowered the sense of purpose [30] . Students suggested that the instructor provide prompts to discuss in the group, which may have heightened the sense of usefulness of the discussions for the students [cf. 59]. Chong's discussion of students' "tak[ing] ownership in the course" and "establish[ing] their subculture" [4] as advantages of electronic discussions might lead one to believe that students would have readily initiated discussions in this study. However, both native and non-native students indicated that they preferred to be given a topic to address [cf. 59] . This may be due to the newness of the assignment type and structure and perceived vagueness of instructor expectations on what would represent adequate topics, length, and reflection [2] .
Chong had pointed out that the use of discussion boards to extend course-related discussions outside the classroom can become a burdensome form of busywork, and the majority of the students in this study reported that a once-a-week contribution to discussions was "too much" [4] . While once-a-week postings may seem a reasonable requirement for university courses, instructors of classes with non-traditional students who have full-time work commitments, family obligations, and other responsibilities may need to evaluate carefully how much time they can ask students to devote to out-of-class activities such as discussion board postings, especially if other assignments are not adjusted accordingly. Chong also points out that electronic discussions can provide students a forum in which students can "critique the course or…propose improvements in classroom teaching" [4] . This may, of course, depend on the students. None of the students in this study actually critiqued the electronic discussion exercise in their discussions although they did so in their responses to the survey at the end of the semester. This may not be surprising given the fact that the postings counted in their course grade.
Finally, although points were assigned for the assignment, these represented a fraction of the grade for participation, which in turn was only 10% of the final course grade. It may have been advisable to weight the discussion board postings comparably to the other activities and assignments in the two courses [cf. 4], especially since in the students' view they were expounding enormous effort on a weekly basis, unlike for other assignments that were given greater weight and occurred with less frequency. Increased weighting of the asynchronous discussion component would be a more adequate recognition of students' efforts [46] , indicating the importance of this assignment, and may motivate students to take the activity more seriously than they might otherwise.
Instructors of graduate level courses who plan to incorporate asynchronous discussions into their courses to encourage students to reflect critically on course content should consider that -both native and nonnative speakers -students in the present study typically summarized course readings and related teaching and learning experiences only rather than analyzing, synthesizing, or evaluating them. This is unlike the laudatory findings of increased critical thinking skills claimed in other studies [3, 13, 16, 18, 19, 20, 23, 44] . Even though this was not the focus of the present study, this point deserves mentioning and needs to be examined more systematically in a future study. While little reflective thought may be the result of different definitions or expectations of critical thinking in different studies, or perhaps the result of the particular students in the two courses (a factor which could not be influenced by the instructor), it may also be the result of the particular format and structure of asynchronous discussions in this study. It is clear that asynchronous discussion outside the classroom will not automatically prompt or develop students' critical thinking [18, 23] or "create interaction and meaningful discussion" [4] , as students' survey responses in the present study indicate. The present study suggests that the influence of the public nature of students' contributions to a discussion board needs to be considered when aiming to promote an intellectual give and take among students to develop critical thinking through discussion board forums.
Nevertheless, it has been observed that the ongoing, uninterrupted nature of electronic group discussions can contribute over time to critical thinking and complex reasoning skills [3, 18, 19, 20, 44] as "coherent patterns of learning … must accumulate over a series of [exchanges] and extracurricular experience" [51] . Asynchronous electronic discussions have the potential of promoting critical thinking precisely because students have more time to reflect on ideas before responding [cf. 16, 65] and because the discussions occur over the course of a semester. The discussions in this study do exhibit some evidence of critical thinking through application of ideas and concepts to new situations, through analysis and synthesis of multiple postings or readings, and through evaluation of theories, approaches, and claims. The following excerpts from two native speaker students in the Second Language Acquisition and Methodology course, respectively, illustrate this:
"It does sound like you learned hebrew [sic.] successfully in a classroom environment, but I would not rule out the effect of the indirect naturalistic setting on your language learning success. Although you might not have needed to use Hebrew outside of class, you were still bombarded with it. … But there must have been road signs, newspapers, television programs all in hebrew [sic.] that were constantly in the background, not to mention all the conversations going on around you. … These outside factors, in addition to your classroom learning, would have aided your success." "[W]hat could be more important to our success as ESL/EFL teachers than discovering the optimum theory-in-practice…Alas, such an animal is not to be found in Ellis -as you both point out, his "one the one hand, on the other hand" style effectively eliminates a firm adherence to any one magic bullet method. Actually I rather like his seemingly endless equivocation -maddening, yes, but ultimately it is more valuable than texts that dogmatically assert the superiority of this or that approach and ignore any contrary evidence that doesn't fall in line with its tenets. Surely it is preferable to know as much as it is possible to know about the pitfalls of every method."
Future research will need to inform instructors as to what specific parameters of discussion board tasks can elicit more critical thinking along these lines.
The ability to generalize findings beyond the present study is limited, due to the more descriptive, rather than statistical, nature of the data, but researchers' continued investigation of different applications and formats of asynchronous interaction in a variety of teaching and learning settings is necessary to advance our knowledge of how technology can best enhance students' learning. Instructors contemplating the use of asynchronous technology in graduate level university courses may benefit from the insights gained through this study. Future studies will need to investigate the parameters that determine when electronic discussions, and other interactive technologies, are effective learning tools [43, 48] and are perceived as such by the students for whom they are designed. There is a need for determining how course assignments integrating asynchronous technology in a specific course of study need to be prepared and structured throughout a semester in order to ensure that they are perceived as an integral component of the course and a valuable learning experience by the varied student populations at American universities [28, 35] .
VI. APPENDIX A
Electronic Group Journal Assignment: Student Instructions 1. Your instructor will assign you to a group of 3 or 4 students for the semester.
2. Within these groups, you will be expected to carry on electronic group discussions throughout the semester. That is, you will make weekly e-mail contributions meeting the following criteria:
• Contributions should be reflections of course content.
• These contributions need to include-but need not be limited to-evaluation of course content.
In other words, they need to include critical reflection, not just description or summary.
• Each student is expected to send at least 1 message per week.
• Each message needs to be a reaction to previous messages. Contributions must build on previous contributions; that is, your contribution is not a separate, independent message without a relationship to messages from others in your group. Your contributions will be rated against the above criteria. They will NOT be evaluated based on language accuracy. See the evaluation form below.
1. Send copies of all e-mail messages to all group members AND your instructor. 9. What was the greatest benefit of this assignment?
Weekly Evaluation Form for Electronic Group Journal Assignment
10. What was the greatest weakness of this assignment?
11. What suggestions would you give for modifying the assignment?
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